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ABsTRACT 
Dogramac1, SN, Watsford, ML, and Murphy, AJ. The reliability 
and validity of subjective notational analysis in comparison to 
GPS tracking to assess athlete movement patterns. J Strength 
Cond Res 25(3): 852-859, 2011-Subjective notational 
analysis can be used to track players and analyse movement 
patterns during match-play of team sports such as futsal. The 
purpose of this study was to establish the validity and reliability 
of the Event Recorder for subjective notational analysis. 
A course was ·designed, replicating ten minutes of futsal 
match-play movement patterns, where ten participants un-
dertook the course. The course allowed a comparison of data 
derived from subjective notational analysis, to the known 
distances of the course, and to GPS data. The study analysed 
six locomotor activity categories, focusing on total distance 
covered, total duration of activities and total frequency of 
activities. The values between the known measurements and 
the Event Recorder were similar, whereas the majority of 
significant differences were found between the Event 
Recorder and GPS values. The reliability of subjective 
notational analysis was established with all ten participants 
being analysed on two occasions, as well as analysing five 
random futsal players twice during match-play. Subjective 
notational analysis is a valid and reliable method of tracking 
player movements, and may be a preferred and more effective 
method than GPS, particularly for indoor sports such as futsal, 
and field sports where short distances and changes in 
direction are observed. 
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INTRODUCTION 
M ovement analysis is important for understand-ing the physiological and technical demands associated with field and court team sports, and assisting coaches with the designing of 
trammg programs that may improve match performance 
(4,7,9,18,25). Previous time-motion analysis studies have 
been conducted in Australian Rules Football (2,19,25), 
basketball (1), field hockey (23,24), rugby union (13,14,18), 
soccer (8,9,20,22), and more recently in futsal (3,4,5,10,15). 
Tracking athletes involved in these sports may be difficult 
where fast, agile movements are performed, with changes in 
direction and collision of players (6). 
Time-motion analysis provides a platform to analyze the 
movement patterns of athletes participating in various sports. 
This information is particularly important to understand 
player loading and intensity requirements of athletic endea-
vors, and to detect the predominant energy system in use and 
the onset of fatigue ( 4). Furthermore, changes in performance 
can be detected between different periods or halves of the 
game, throughout the season, by playing position, level of 
competition, or between individuals and teams (10). 
Various notational motion analysis methods have included 
video-based tracking, computer-based tracking, and the use of 
electronic transmitters (9, 19). Video-based tracking involves 
videotaping players and analyzing the movement patterns 
either manually or with the aid of a computer postmatch 
(7,13). Computer-based tracking relies on ground markings 
and reference points that translate to markers on a miniatur-
ized, calibrated version of the playing field (19). Although each 
method uses different techniques, they are fundamentally 
measuring the same purpose, namely, movement patterns. 
Most motion analysis methods, including video and 
computer-based tracking, are fairly labor intensive, where the 
analysis is often performed postmatch with only 1 player being 
tracked at a time. In recent times, global positioning system 
units (GPS) have been used to objectively quantify the 
movement demands of outdoor sports. Global positioning 
system has made player tracking more convenient and efficient 
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